The fragmentation function for the process e+e -~ h + X, where h represents a hadron, may be decomposed into transverse, longitudinal and asymmetric contributions by analysis of the distribution of polar production angles. A number of new tests of QCD have been proposed using these fragmentation functions, but so far no data have been published on the separate components. We have performed such a separation using data on charged particles from hadronic Z ~ decays at OPAL, and have compared the results with the predictions of QCD. By integrating the fragmentation functions, we determine the average charged particle multiplicity to be ~ = 21.05 -4-0.20. The longitudinal to total cross-section ratio is determined to be ~rr/atot = 0.057 • 0.005. From the longitudinal fragmentation function we are able to extract the gluon fragmentation function. The connection between the asymmetry fragmentation function and electroweak asymmetries is discussed.
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Introduction
The fragmentation function for the process e+e -~ h + X, (1) where 0 is the angle between the hadron and the e-beam. These three contributions to the fragmentation function are referred to as the transverse, longitudinal and asymmetric parts. By analysis of the distribution of production angles 0 for any value of x, the fragmentation function may therefore be decomposed into its longitudinal, transverse and asymmetric components. A number of new tests of QCD have been proposed using these fragmentation functions [3] , which makes them of interest beyond their relevance to studies of scaling violations. For example, in the absence of QCD radiation, and assuming standard model couplings for the Z~ the Z~ are produced only in transverse polarization states and the longitudinal fragmentation function should be zero. The leading contribution to the longitudinal fragmentation function is therefore proportional to a~, and a measurement of the longitudinal fragmentation function at small values of x is expected to be particularly sensitive to the gluon fragmentation function. This study is therefore complementary to other OPAL studies of gluon fragmentation, which have been based on tagged three-jet events [6, 7] . The asymmetry term represents parity violating effects, which are expected to arise in the electroweak interaction.
So far no experimental data have been published on the separate transverse, longitudinal and asymmetry components. In the present study we perform such a separation of the fragmentation function using data on hadronic Z ~ decays from OPAL. In essence this involves measuring the hadron production as a function of cos 0 at many values of x. The procedure, and the assessment of systematic uncertainties, are discussed in Sects. 2 and 3. In Sect. 4 we compare the results, and in particular the longitudinal and transverse cross-sections which may be obtained by integrating the fragmentation functions, with the predictions of QCD. We also investigate the possibility of inferring the gluon fragmentation function from the data, and discuss the
